Kinetic characteristics of ICI D1694: a quinazoline antifolate which inhibits thymidylate synthase.
The thymidylate synthase (TS) inhibitor ICI D1694 (N-(5-[N-(3,4-dihydro-2-methyl-4-oxoquinazolin-6-ylmethyl)-N -methylamino]-2 - thenoyl)-S-glutamic acid) is a structural analogue of the substrate N5,N10-methylenetetrahydrofolate (5,10-CH2FH4) and is currently under clinical evaluation as a treatment for cancer. The compound is shown here to be a mixed non-competitive inhibitor of TS from murine leukemia (L1210) cells when 5,10-CH2FH4 is varied. This result suggests formation of an inactive complex between TS, 5,10-CH2FH4 and the inhibitor. Thus, binding to only one of the two active sites on the TS homodimer may be sufficient to prevent catalysis fully. Treatment of L1210 cells with ICI D1694 is known to cause intracellular accumulation of the tetraglutamate derivative which is shown here to have a 60-fold higher affinity for TS. The IC50 for inhibition of L1210 cell growth is below the Ki value of ICI D1694 for L1210 TS but above that of the tetraglutamate. The formation of polyglutamates and concentration of drug inside cells, therefore, seem to be responsible for biological activity.